ABSTRACT: Rates of seclusion vary across New Zealand's publicly funded district health board (DHB) adult mental health inpatient services as indicated by national data. Anecdotally, this variation has been attributed to a range of factors directly relating to the people admitted to acute inpatient services. This study examined the extent to which variation in seclusion rates could be explained by the sociodemographic and clinical differences between populations admitted into adult mental health inpatient services. Retrospective data were obtained from the Programme for the Integration of Mental Health Data (PRIMHD). A logistic regression model was fitted to these data, with seclusion (yes/no) as the dependent variable and DHB groups as the independent variable. The DHBs were classified into four groups based on their seclusion rates. The model adjusted for ethnicity, age, number of bed nights, total Health of the Nation Outcome Scales (HoNOS) scores, and compulsory treatment status. Odds ratios remained virtually unchanged after adjustment for sociodemographic and clinical factors. People admitted to DHB Group 4 (highest secluding DHBs) were 11 times more likely to be secluded than people in Group 1 (lowest secluding DHBs), adjusted OR = 11.1, 95% CI [7.5,16.4], P < 0.001. Results indicate DHB variation in seclusion rates cannot be attributed to the sociodemographic and clinical factors of people admitted into DHB adult mental health inpatient services. Instead, this variation may be explained by differences in service delivery models and practice approaches. A model of system improvements aimed at reducing seclusion is discussed.
INTRODUCTION
Adult mental health inpatient services in New Zealand have reduced their use of seclusion since the introduction of a government policy in 2009 (Ministry of Health 2017; Standards New Zealand 2008a,b) . Seclusion is defined as 'where a consumer is placed alone in a room or area, at any time and for any duration, from which they cannot freely exit' (Standards New Zealand 2008a, p. 30) . In New Zealand, seclusion is only legal when a person is receiving compulsory assessment or treatment under the Mental Health (Compulsory Assessment and Treatment) Act (1992) . While seclusion can be used as a last resort strategy, current literature and best practice frameworks widely recognize the negative impact of seclusion on people's individual freedom and well-being (Mellow et al. 2017 ; National Association of State Mental Health Program Directors 2008). Thus, reducing and eventually eliminating seclusion can support better service delivery and recovery outcomes (Ministry of Health 2012) . This is particularly important for M aori people who are more likely to experience seclusion compared to other ethnic groups (Ministry of Health 2012) .
Data about the use of seclusion are routinely collected by district health boards (DHBs) who provide publicly funded specialist mental health services in New Zealand (Ministry of Health 2017) . These data are collated by the Ministry of Health (2016) into a national database known as the Programme for the Integration of Mental Health Data (PRIMHD). Based on PRIMHD, information about the use of seclusion is publicly reported each year by the Office of the Director of Mental Health (Ministry of Health 2017) and the national Key Performance Indicator (KPI) Programme (New Zealand Mental Health and Addictions KPI Programme 2018) . National data indicate the proportion of people accessing mental health services who have been secluded has nearly halved since 2009 (Ministry of Health 2017) . However, seclusion reduction has steadied in recent years, and data show wide variation in seclusion rates between DHBs.
To achieve further reduction in the use of seclusion, it is important to identify areas for improvement and understand why some DHBs have lower seclusion rates than others. This involves identification of factors which contribute to variation in DHB seclusion rates. There are two main factors that potentially contribute to this variation: (i) differences in the sociodemographic and clinical factors of people admitted into inpatient units, and/or (ii) differences in clinical practice across inpatient units. These aspects are not mutually exclusive, and both may contribute to the variation in DHB seclusion rates.
Anecdotal reports from clinical practice suggest the variation in DHB seclusion rates is attributed to the individual characteristics of people admitted to inpatient units. It is thought high seclusion rates in some DHBs are due to having a greater number of people with sociodemographic and clinical risk factors that lead to seclusion. Similar anecdotal reports have been observed in other countries (Janssen et al. 2013) . Previous research indicates that individual characteristics are associated with an increased risk of seclusion. For example, people who are younger, male, and/or M aori are more likely to be secluded compared to others (ElBadri & Mellsop 2002; Happell & Koehn 2010; McLeod et al. 2017) . Also, people with a previous history of aggressive behaviours, psychosis, problems with substance use, and under compulsory treatment and/or hospitalized for a longer period are more likely to be secluded (Beghi et al. 2013; Happell & Koehn 2010; Taylor et al. 2012) . While these individual factors have been associated with an increased risk of seclusion, there is limited evidence to indicate whether they also account for the variation in the use of seclusion between services (Janssen et al. 2013 ). To our knowledge, there has been no prior research in New Zealand that has examined whether variation in DHB seclusion rates can be explained by sociodemographic and clinical differences between populations admitted into adult mental health inpatient services.
Based on this background, this study aimed to: (i) examine the variation in rates of seclusion between DHBs; and (ii) examine the extent to which this variation can be explained by the clinical and sociodemographic factors of people admitted into DHB adult mental health inpatient services during a 1-year period.
METHODS

Study design and sample
The PRIMHD database contains routinely collected data about mental health inpatient admissions, sociodemographic factors, and service activity (Ministry of Health 2016) . This information is electronically recorded by mental health clinicians and administrators based on a range of standardized measures. DHBs are mandated to provide this information to the Ministry of Health. New Zealand has 20 DHBs, of which 19 have an adult mental health inpatient unit. The study excluded other types of inpatient services, such as child and adolescent, alcohol and drug, co-existing problems, and forensic services as the priority focus was on adult services and to reduce comparisons being confounded by different service delivery models.
PRIMHD data for the 2015 calendar year were extracted in July 2016 with permission from the Ministry of Health. In total, there were 10 727 admissions to adult mental health inpatient units in 2015, comprising of 7015 individual people aged between 18 and 64 years.
Ethical approval was not required for the use of deidentified data.
Measures
Seclusion (yes/no) was the dependent variable based on the number of admission cases where the person had experienced one or more seclusion events.
For the independent variable, DHBs were classified into four groups based on their seclusion rates. There were two DHBs in Group 1 with seclusion rates of less than 3%, 10 DHBs in Group 2 with rates of 3.0 to 8.9%, five DHBs in Group 3 with rates between 9.0 and 12.9%, and two DHBs in Group 4 with rates of 13% and over. This classification enabled tabular analysis of the variation between DHB seclusion rates.
Sociodemographic factors examined included age (years), gender (male/female), and ethnicity (M aori/ non-M aori).
Clinical factors examined included total scores on the Health of the Nation Outcome Scales (HoNOS). HoNOS is a clinician-rated tool containing 12 items measuring health and social functioning on a scale ranging from 0 (no problem) to 4 (severe to very severe problem) (Wing et al. 1998) . Total HoNOS scores examined were recorded on each person's admission into an inpatient unit, and scores can range from 0 to 48. HoNOS has been shown to have good validity and adequate reliability (Pirkis et al. 2005 ; Te Pou o te Whakaaro Nui 2012).
Other clinical factors examined included number of bed nights and compulsory treatment legal status. Total number of bed nights refer to the length of a person's stay in an inpatient unit (Ministry of Health 2013) . Compulsory treatment, of more than 33 days, at any time during admission in an inpatient unit was indicated by legal status under section 30 of the Mental Health (Compulsory Assessment and Treatment) Act (1992) . Section 30 pertains to compulsory inpatient treatment, beyond the total of 33 days that can be authorized (while compulsory assessment earlier in the admission occurs) under Sections 11 (5 days), 13 (14 days) and 15 (14 days).
Statistical methods
In the first stage of the analysis, rates of seclusion at the DHB and national level were examined. Confidence intervals (CI) for population proportions were calculated for 95% confidence level using a z-value of 1.96.
In the second stage of the analysis, chi-square tests and ANOVAs were conducted to examine the associations between DHB seclusion rates as expressed in four groups with (i) sociodemographic factors and (ii) clinical factors.
In the last stage of the analysis, a multivariate logistic regression model was fitted to determine the extent to which the variation in DHB seclusion rates could be explained by differences in the sociodemographic and clinical factors of people who accessed services. In this model, the dependent variable was seclusion (yes/no), the independent variable was the four-level measure of DHB seclusion rates, and the covariates were the sociodemographic and clinical factors. Adjusted odds ratios (ORs) for DHB groups were obtained. ORs greater than one suggest a higher risk of seclusion.
Analyses were conducted using IBM â SPSS Statistics â version 22.
RESULTS
In 2015, there were 828 admissions with one or more seclusion episodes amongst the total admissions to inpatient services, reflecting an overall seclusion rate of 7.7% (out of 10 727 admissions). The rate of seclusion for each of the 19 DHBs ranged from a low of 2.2% to a high of 23.3% (median = 7.8%; mean = 9.0%). Table 1 presents the mean seclusion rate for each DHB group. There was a significant association between seclusion rates and DHB groups (P < 0.001). The unadjusted odds of seclusion amongst DHBs in Group 4 was almost 11 times higher than the rate of seclusion for Group 1 (22.2% vs 2.6%, respectively), unadjusted OR = 10.9, 95% CI [7.7,15.5], P < 0.001.
Distribution of clinical and sociodemographic factors
The clinical and sociodemographic profile of each DHB group is shown in Table 2 . The proportion of males did not differ across DHB groups. Group 1 (lowest mean seclusion rate) had the lowest proportion of M aori people, v 2 (3) = 213.8, P < 0.001, largest number of bed nights on average, F (3, 10 723) = 41.6, P < 0.001, and highest proportion of people under compulsory inpatient treatment, v 2 (3) = 29.8, P < 0.001. In contrast, Group 4 (highest mean seclusion rate) had the lowest proportion of people under compulsory inpatient treatment, highest mean age, F (3, 10 723) = 5.0, P = 0.002, and total HoNOS scores, F (3, 7547) = 9.8, P < 0.001.
Adjustment for explanatory covariates
To examine whether variation in rates of seclusion could be explained by clinical and sociodemographic factors, a logistic regression model was fitted that adjusted for ethnicity, age, total HoNOS scores, bed nights, and compulsory treatment status. After adjustment for covariates, the association between DHB group status and odds of seclusion remained highly significant (P < 0.001) and virtually unchanged, see Table 3 . These findings indicate people admitted to DHBs in Group 4 were 11 times more likely to be secluded than people in Group 1, adjusted OR = 11.1, 95% CI [7.5,16 .4], P < 0.001.
Supplementary analyses
Further analyses were conducted to determine whether missing data on HoNOS scores, the restriction of analyses to first admission, and alternative DHB groupings had an impact on the results. These issues did not affect the findings. Regardless of the categorization One-way ANOVA tests were used to assess the significance of between-group differences for continuous measures. The data may not represent full seclusion data for some DHBs. Only data that are captured electronically in PRIMHD are included. *DHB groups are based on the rates of seclusion of each DHB; † Covariates included in the model were all significant and included ethnicity, age, bed nights, MH Act status, and total HoNOS score (P < 0.001). An OR greater than one suggests that DHBs within the group are more likely to use seclusion compared to DHBs in Group 1; Admission cases with missing data for these covariates could not be included in the adjusted OR analysis (n = 7551 out of 10 727 inpatient admissions). scheme used, there was still variation between DHB groups. While the selected DHB groupings yielded the most variation, other categorization schemes still showed Group 4 had at least 4-5 times higher odds of seclusion compared to Group 1.
DISCUSSION
Main findings
The current study examined the extent to which variation between DHB seclusion rates could be explained by the individual characteristics of people admitted into DHB adult mental health inpatient services. When comparing between DHBs that had low and high seclusion rates, the findings indicate age, ethnicity (M aori/non-M aori), total HoNOS scores, number of bed nights, and compulsory treatment status differed across DHBs, but did not sufficiently explain the variation in DHB seclusion rates. In 2015, people admitted to the highest secluding DHBs were 11 times more likely to be secluded compared to the lowest secluding This finding is in line with previous studies undertaken in other countries (Forquer et al. 1996; Janssen et al. 2013) . Janssen et al. (2013) examined age, gender, severity of functional problems, diagnosis, and ward size across mental health services in the Netherlands. As with the current study, these sociodemographic and clinical factors were associated with low-and high-secluding services, but most of the variation in seclusion between services could not be sufficiently explained. Contrary to anecdotal reports, research based on routinely collected data indicates there is no evidence to suggest the individual characteristics of people accessing services explain why some services use seclusion more than others. The alternative explanation for variation between DHB seclusion rates is likely to be differences in clinical practice across inpatient units.
Research on the implementation of seclusion and restraint reduction initiatives indicates the organizational culture of the unit and factors relating to clinical practice are key factors that support the reduction in restrictive practices (Goulet et al. 2017a; Scanlan 2010) . This is in line with the Six Core Strategies for Reducing Seclusion and Restraint Use© (National Association of State Mental Health Program Directors 2008), which is an evidence-based framework utilized by mental health services in New Zealand and internationally. As part of this framework, specific support factors include committed leadership from senior management and all workers; leadership and involvement from people accessing services and their families; training in therapeutic communication, de-escalation and prevention tools; use of data to evaluate practice; and debriefing techniques (Goulet et al. 2017a; National Association of State Mental Health Program Directors 2008; Scanlan 2010) . While factors related to clinical practice can be challenging to measure and monitor, future research examining the extent to which these factors influence variation in seclusion rates will be useful.
Implications for clinical practice and workforce development
Reducing and eventually eliminating the use of seclusion is a key priority for New Zealand's mental health services (Ministry of Health 2012) . Seclusion reduction initiatives can benefit from a stronger focus on the organizational culture and factors relating to clinical practice (Goulet et al. 2017a; Scanlan 2010) . The findings of this study have implications for mental health nurses and other workers in regard to clinical practice and workforce development to support seclusion reduction.
Inclusion of consumers in leadership and making decisions about care
Changes in organizational culture take time and require strong and consistent leadership that values continuous quality improvement and partnership with people with lived experience (Bluebird 2004; Huckshorn 2004) . As part of Six Core Strategies©, the authentic inclusion of consumer leadership and coproduction can facilitate improvements and confidence in team culture (National Association of State Mental Health Program Directors 2008). When people in consumer roles have confidence their perspectives are valued, they are then more likely to contribute to innovative changes in service delivery that better meet people's needs (Roper et al. 2018; Scholz et al. 2017) .
It is also important for mental health nurses and other workers to build rapport and establish collaborative trust relationships with people accessing services and their families. Therapeutic relationships help to reduce levels of distress (Duxbury & Whittington 2005) and contribute to the development of individualized recovery and prevention plans (Taylor et al. 2012) . People accessing services can provide valuable information to inform plans about early signs of distress and calming strategies that have been effective in the past (Taylor et al. 2012) .
Leadership towards change
Committed leadership has been identified as the most important factor in changing organizational culture in the use of restrictive practices (Goulet et al. 2017a; Scanlan 2010) . Leadership towards change involves local management roles, and while not necessarily in formal leadership roles, mental health nurses and other workers are also key decision makers in the use of seclusion (Scanlan 2010) . Local research indicates the implementation of 'change champions' is a useful leadership tool for facilitating change in inpatient units (Webster 2013) . Championship roles enable mental health nurses and other workers to role model the desired changes which help promote shared responsibility and positive attitudes across the unit (Webster 2013) . Positive attitudes and reduced stigma towards people who exhibit challenging behaviour contribute to reduced use of seclusion (Bowers et al. 2010; Brophy et al. 2016) . The potential role of attitudes, values, and leadership has also been highlighted in relation to variation in the use of compulsory treatment (Kjellin et al. 2008) .
The importance of cultural leadership was emphasized in the New Zealand adaptation of Six Core Strategies© (Te Pou o te Whakaaro Nui 2013). Strengthening M aori participation in leadership roles reflects the Treaty of Waitangi and ensures clinical practices are culturally responsive in reducing seclusion for M aori people (Wharewera-Mika et al. 2016) . M aori leadership roles help enhance people's connection with their community (Wharewera-Mika et al. 2016) . Local research also recommends increasing the capacity of the M aori workforce to better match the needs of people accessing services, improving responsiveness of community mental health services to M aori people, and using culturally appropriate assessments and service delivery (McLeod et al. 2017; Wharewera-Mika et al. 2016) .
Using data to inform workforce development
The implementation of evidence-based practices is an important part of clinical practice, as well as the use of data to continuously inform service delivery (Drake et al. 2001; National Association of State Mental Health Program Directors 2008) . Research continues to support the benefits of training mental health nurses and other workers in therapeutic communication, de-escalation, and debriefing techniques to better manage and understand perceived challenging behaviours (Baby et al. 2018; Goulet et al. 2017b; Spencer & Johnson 2016; Sutton et al. 2014) . Making improvements to the therapeutic environment and addressing issues, such as locked wards, overcrowding, and low staff ratios, can also help influence levels of distress and the use of seclusion (Beaglehole et al. 2017; Nakarada-Kordic & McKenna 2011) .
In New Zealand, the implementation of Six Core Strategies© has had a strong focus on the use of sensory modulation, which is an evidence-based practice that uses sensory tools to help people understand themselves and self-manage levels of distress and alertness (Andersen et al. 2017; Lloyd et al. 2014) . However, sensory modulation is currently underutilized within admission assessment processes (Te Pou o te Whakaaro Nui 2017).
Early intervention and community support Variation in seclusion rates is not an issue that is limited to the New Zealand context. A recent study reported variation in seclusion rates between Australian states and territories, as well as individual services (Allan et al. 2017) . Studies that have examined seclusion rates in other countries suggest variation may be linked to the remoteness or size of inpatient units (Allan et al. 2017; Husum et al. 2010; Janssen et al. 2013) . For example, Allan et al. (2017) found rates of seclusion were higher in services situated in geographically remote locations, which may reflect the lower availability of community mental health services and resources in these areas (Allan et al. 2017) . Future research is needed to determine whether the availability of early intervention in relation to community mental health services and resources can influence local seclusion rates, particularly the availability of community support for M aori people (McLeod et al. 2017; Wheeler et al. 2005) .
LIMITATIONS
Rates of seclusion in the current study have been estimated using PRIMHD data for a 1-year period. These rates may be underestimated as some DHBs manually report seclusion data to the Ministry of Health, which is not captured in PRIMHD. In addition, the study excluded people accessing inpatient services from child and adolescent, alcohol and drug, maternal mental health, eating disorder, intellectual disability, and forensic services. Therefore, the findings of this study cannot be interpreted or applied to the context of these other services.
The number of DHBs varied in each DHB group and may be a potential confounder. However, several alternative DHB groupings were tested in supplementary analyses and indicated variation in DHB seclusion rates remained regardless of the classification scheme. Due to the available data, this study examined section 30 of the Mental Health Act (1992), and the impact of placing people under compulsory assessment or treatment for shorter durations was not examined. With challenging behaviours most likely to occur early in the admission period (Barlow et al. 2000) , it would be useful for future research to examine this.
CONCLUSION
The current study found the variation in seclusion rates between DHB adult mental health inpatient services cannot be attributed to the sociodemographic or clinical characteristics of people admitted to these services. Instead, variation between DHB seclusion rates is more likely to be related to other factors, such as the organizational culture of the unit and factors related to clinical practice. This study demonstrates the importance of using routinely collected data to better understand the reduction in restrictive practices in New Zealand.
Relevance for clinical practice
A strengthened focus on evidence-based practice and quality improvement is recommended to minimize the variation in seclusion rates between different mental health services. Research has shown the implementation of Six Core Strategies© is effective in reducing the use of restrictive practices in mental health services and also leads to other positive changes amongst mental health nurses and other workers (Putkonen et al. 2013; Wieman et al. 2014; Wolfaardt 2013) . Further work may be required to assist some services in implementing the Six Core Strategies© in New Zealand, as well as increasing consumer leadership and the use of sensory modulation.
